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PREFACE 


This report presents the preliminary results of an Air Force Electronics 
Principles Survey of the Aircraft Control and Warning (AC & W) Radar career 
ladder (AFSC 303X2). The project was undertaken at the request of Mr. 
James R. Haupt, Training Manager, Keesler AFB, MS. Authority for con- 
ducting electronics principles inventories is contained in AFR 35-2. Computer 
printouts from which the report was produced are available for use by 
operating and training officials. 


The Electronics Principles Inventory (EPI) was originally developed by 
Mr. Hendrick W. Ruck and Major Thomas J. O'Conner in 1976. It was 
revised and updated by Mr. James L. Slovak, Inventory Development 
Specialist, and Captain Frederick B. Bower, Jr., Occupationa]) Survey 
Analyst, in 1979. 


Captain Michael D. Hill and Mr. Guy B. Cole analyzed the data and 
wrote the final report. This report has been reviewed and approved by 
Lieutenant Colonel Jimmy L. Mitchell, Chief, Airman Career Ladders Analysis 
section, Occupational Analysis Branch, USAF Occupational Measurement 
Center, Randolph AFB, Texas 78148. 


Copies of this report are available to air staff sections, major commands, 
and other interested training and management personnel upon request to the 
USAF Occupational Measurement Center, attention to the Chief, Occupational 
Analysis Branch (OMY), Randolph AFB, Texas 78148. 


This report has been reviewed and is approved. 


BILLY C. McMASTER, Col, USAF WALTER E. DRISKILL, Ph.D. 
Commander Chief, Occupational Analysis Branch 
USAF Occupational Measurement USAF Occupational Measurement 
Center Center 


- ELECTRONIC PRINCIPLES INVENTORY REPORT 
AIRCRAFT CONTROL AND WARNING (AC & W) RADAR CAREER LADDER 
(AFSC 303X2) 


INTRODUCTION 


“This is a preliminary report of the Electronic Principles Survey of the 
Aircraft Control and Warning (AC & W) Radar career ladder (AFSC 303X2). 
It was completed by the Occupational Analysis Branch, USAF Occupational 
Measurement Center in February 1981. This preliminary report is intended 
primarily to provide an overview of electronic principles data by skill levels 
for immediate use by technical training school personnel. A more compre- 
hensive display of the electronic principles data will be provided in a follow-on 
report to be published in a few months. 


Purpose 


-The aim of the electrcnic principles survey program is to provide reliable 
data on the extent electronic fundamentals training is actually used in the 
performance of various Air Force jobs. 


General Background 


The EPI is a knowledge based job inventory which identifies the range of 
electronic principles personnel must understand to perform any electronics 
oriented job. Training managers can use EPI data in conjunction with OSR 
data to determine precisely what specialists do and what electronic principles 
they employ on the job. By using EPI and OSR data in this manner, training 
managers satisfy one of the most important aspects of the instructional 
systems development (ISD) process: 


Determine what specialists do on the job before developing a course to 
train individuals to perform the job. . 


The USAF Occupational Measurement Center provides job performance 
data to training personnel in the form of occupational survey reports and 
training extracts. Such data are presented in task statements which are 
quantified according to percent members performing, percent time spent, task 
difficulty, and training emphasis. This task statement data provides a very 
precise picture of the kinds of functions personnel in a specific AFSC or 
shred actually perform at a specific point in time. If OSR data is properly 
applied, it can be a powerful tool in the design of training content. 


However, OSR task statements are difficult to translate into knowledge 
requirements. This is especially true of tasks which require some degree of 
electronic knowledge. Prior to the development of the EPI, training managers 
and command representatives had to rely on subjective interpretations of task 
statements to arrive at the kinds of knowledge required to perform electronic 
oriented tasks. This requirement of a more objective criteria for determining 
the amount of electonic knowledge necessary to perform the job resulted in 
the development of the EPI. 
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History 


The initial request to develop a method of determining electronic funda- 
mentals used on the job was made by Major Genera) Charles G. Cleveland, the 
Deputy Chief of Staff, Technical Training, Air Training Command, in 1974. 
At the time, General Cleveland needed some means of accurately measuring 
how much electronic fundamentals training was actually used on the job. He 
envisioned using EPI data to streamline training by eliminating "nice to know" 
information in the area of electronic theory. 


At the general's request, Dr. Walter E. Driskill, Chief of the Occu- 
pational Analysis Branch, set up a task force to conceptualize, develop, and 
apply a method for measuring job usage of electronic principles. The task 
force was composed of personnel from the Occupational Analysis Branch who 
were well qualified in theoretical physics and electronics. These personnel 
also had considerable expertise in task analysis and survey development. 
With the assistance by these individual, electronic experts from five ATC 
Technical Training Centers, averaging 12 years maintenance experience and 
four years of electronic principles instruction experience, spent three weeks 
working on the development of the EPI. This tentative EPI was then 
reviewed and refined by over 300 maintenance personnel from SAC, TAC, 
ADC, MAC, and AFSC as well as personnel at the Electronic Engineering 
Department of the USAF Academy and the Air Force Human Resources 
Laboratory. The resulting EPI contained 1,257 items uder 62 subject matter 
areas covering all electronic principles training given at the five ATC 
Technical Training Centers. 


During 1977, this EPI was administered to more than 11,000 airmen in 54 
different Air Force specialties. Since the aim of the EPI was to determine the 
extent electronic fundamentals training was actually used in the performance 
of Air Force jobs, the logical person to survey was one at the worker level 
with sufficient time on the job to understand all that it entailed. Conse- 
quently, only 5-skill level personnel with more than 18 months active duty 
service were surveyed. Results from this project were used extensively by 
the various training managers to refine their respective plans of instruction. 


This original EPI was revised in 1978 and 1979 to more accurately reflect 
some of the computer oriented and various other electronic principles. The 
revision was accomplished by Mr. James L. Slovak, Inventory Development 
Specialist, and Captain Frederick B. Bower, Jr., Occupational Survey 
Analyst, after consultation with electronic principles instructors at each of 
the technical training centers. Following this extensive review, the EPI was 
reprinted in its current format. 


Description 


The EPI differs from the usual task oriented survey in two major 
respects. First, the EPI asks two general questions: "what do you do?" and 
what electronic knowledge do you use in performing your job?" The usual 
task survey concentrates on only one question: "what do you do?" The 
second difference is the EPI can be administered to anyone who works with 
electronics. That is, it is general in nature, unlike the usual job inventory 
which is aimed at a single specialty within a career field. 


bo 


Administration 


This Electronic Principles inventory was administered to personnel in the 
Aircraft Control and Warning (AC & W) Radar (AFS 303X2) career ladder 
during the period January through June 1980. Personnel were selected to 
participate in this survey so as to insure an accurate representation across 
alt MAJCOMs and paygrade groups. Table 1 reflects the major command 
distribution of personne] assigned as of the fall of 1980 and the distribution 
of incumbents in the survey sample. The 478 members making up the final 
semple represent 47 percent of the 1,023 total assigned. Table 2 shows the 
paygrade distribution of the sample as compared to the assigned strength. 
Although the number of airmen sampled was quite low, the sampling in the 
E-4 through E-6 paygrades was very adequate and should accurately reflect 
the Electronic Prin~iples characteristic of this career ladder. 


TABLE 1 


COMMAND REPRESENTATION OF SURVEY SAMPLE 


PERCENT PERCENT 
MAJOR COMMAND ASSIGNED SAMPLED 


TAC 58 64 


USAFE 


AFCC 


ATC 


PACAF 


AFSC 


OTHER 


TOTAL 


TOTAL 303X2 ASSIGNED - 1,023 
TOTAL 303X2 SAMPLED - 478 
PERCENT SAMPLED - 47% 


TABLE 2 
PAYGRADE DISTRIBUTION OF SURVEY SAMPLE 


PERCENT PERCENT 

ASSIGNED § SAMPLED 
AIRMEN 14 ) 
E-4 16 36 
E-5 36 34 
E-6 20 21 
E-7 14 8 
NOT REPORTED _0 1 
TOTAL 100 100 


PRESENTATION OF RESULTS 


Personnel responded "yes" or "no" to the 1,332 electronic principles 
questions as related to their present job. A Group Summary (GPSUM) com- 
puter printout is provided in the Appendix portion of this report. Page 1 of 
the GPSUM lists the six selected groups identified for this report. Pages 
2-46 show the percentage of the incumbents responding to the EPI items. 
The computer program results display the percent members answering "yes" 
to the subject area questions. The reader can locate a specific subject area 
by referring to the Appendix page number as listed in Table 3. For 
example, the Transformers area results are given on pages 6-7 of the GPSUM. 
The percentage of survey respondents indicating use of specific electronic 
principles ranged from high in areas such as Meters/Multimeters (p. 3), 
Soldering (p. 10), and Oscilloscopes (p. 12) to low in areas such as 
Infrared (pp. 42-43), Lasers (pp. 43-44), and Display Tubes (p. 44-45). 


TABLE 3 


EPT SUBJECT AREAS 


BEGINNING 
SEQUENCE OF TTEM GPSUM 
SUBJECT AREAS SUBJECT AREAS TITLE NUMBER PAGE NUMBER 


1 MATHEMATICS Al 2 
2 DIRECT CURRENT AND VOLTAGE A16 2 
3 RESISTORS/RESISTIVE CIRCUIT A29 2 
4 METER/MULTIMETER B64 3 
5 ALTERNATING CURRENT B72 4 
6 INDUCTORS/INDUCTIVE REACTANCE B79 4 
7 CAPACITORS AND CAPACITIVE C104 5 
8 TRANSFORMERS C136 6 
9 MAGNETISM C176 7 
10 RCL CIRCUITS D188 7 
11 TIME CONSTANTS D234 9 
12 FILTERS D241 9 
13 COUPLING E257 10 
14 SOLDERING E268 10 
15 RELAYS E281 11 
16 MICROPHONES AND SENSING DEVICES F299 11 
17 SPEAKERS F313 12 
18 OSCILLOSCOPES F328 12 
19 SEMICONDUCTOR DIODES 346 12 
20 TRANSISTORS 6388 14 
21 TRANSISTOR AMPLIFIERS G412 15 
22 SOLID-STATE SPECIAL PURPOSE 
DEVICES H458 17 
23 POWER SUPPLIES H472 18 
24 OSCILLATORS H502 19 
25 MULTIVIBRATORS 1533 19 
26 LIMITERS AND CLAMPERS 1548 20 
27 ELECTRON TUBES 1558 20 
28 ELECTRON TUBE AMPLIFIERS AND 
CIRCUITS J597 21 
29 SPECIAL PURPOSE ELECTRON TUBES  J604 22 
30 HETERODYNING AND MODULATION-DE 
MODULATION (MODEMS) J618 22 
31 AM SYSTEMS K625 22 
32 FM SYSTEMS K645 23 
33 NUMBERING SYSTEMS K667 24 
34 LOGIC FUNCTIONS L691 25 
35 BOOLEAN EQUATIONS L724 26 
36 COUNTERS L736 27 
; 37 TIMING CIRCUITS L758 27 
USE OF SIGNAL GENERATORS M770 28 


TABLE 3 (CONTINUED) 


EPI SUBJECT AREAS 


BEGINNING 
SEQUENCE OF ITEM 
SUBJECT AREAS SUBJECT AREAS TITLE NUMBER 


39 MOTORS AND GENERATORS M784 
40 METER MOVEMENTS N814 
41 SATURABLE REACTORS AND MAGNETIC 

AMPLIFIERS N826 
42 WAVESHAPING CIRCUITS N838 
43 SINGLE OR INDEPENDENT SIDEBAND 

SYSTEMS 0852 
44 PULSE MODULATION SYSTEMS 0882 
45 ANTENNAS 0922 
46 TRANSMISSION LINES P965 
47 WAVEGUIDES AND CAVITY 

RESONATORS P995 
48 MICROWAVE AMPLIFIERS AND 

OSCILLATORS P1038 
49 REGISTERS Ql115 
50 STORAGE DEVICES Ql122 
51 DIGITAL TO ANALOG AND ANALOG 

TO DIGITAL CONVERTERS Q1149 
52 PHANTASTRONS Q1165 
53 SCHMITT TRIGGERS Q1166 
54 CABLE FABRICATION R1169 
55 INPUT/OUTPUT (PERIPHERAL) 

DEVICES $1171 
56 PHOTO SENSITIVE DEVICES $1185 
57 SYNCHRONOUS VIBRATIONS 

(CHOPPER CIRCUITS) $1186 
58 INFRARED SYSTEMS T1195 
59 LASERS T1223 
60 DISPLAY TUBES T1257 
61 TELEVISION T1273 
62 PROGRAMMING U1283 
63 DB AND POWER RATIOS U1327 
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